Characterization of stereomicroscopically identified preneoplastic lesions during dimethylhydrazine-induced colonic carcinogenesis.
Preneoplastic mucosal changes were studied at six different time-points during dimethylhydrazine (DMH)-induced colorectal carcinogenesis in the rat. After 40 weeks of treatment, seven of 10 animals were bearing a total of 11 colorectal adenocarcinomas. The crypt cell production rate in the normal mucosa of DMH-treated animals was greatly increased in the left colon and rectum and further rose with the duration of the experiment. Focal disturbances of the mucosal architecture could be detected as early as 4 weeks after the initiation of DMH-treatment using a stereomicroscope. Their incidence was greatest in the left colon and rectum and increased strongly with the duration of carcinogen exposure. Characterization of these mucosal alterations, by means of conventional histology, morphometry after microdissection, cell kinetics, mucin histochemistry and quantitative enzyme histochemistry performed with serial sections, revealed mild epithelial dysplasia, a considerable elongation and dilatation of the crypts and a marked increase of the crypt cell production, including a shift of the main proliferative compartment from the basal to the medial crypt segment as well as the occurrence of mitotic figures in the luminal epithelium. In affected crypts, the goblet cells completely lacked sulphomucins and exclusively contained sialomucins. The activities of the enzymes diaminopeptidase IV (brush-border), succinate dehydrogenase (mitochondria) and acid beta-galactosidase (lysosomes) were markedly reduced. We conclude that these early mucosal alterations are indeed preneoplastic lesions and indicate the existence of the adenoma-carcinoma sequence in this animal model.(ABSTRACT TRUNCATED AT 250 WORDS)